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AS many organizations transit through Nolan’s phas

ADF evolution, the process of desigrning systems to csatisfy
thelr data needs has become esxtrenely complex. Application-

ariented dezsign techniques have given way to data-ariented

wh as Information Engineering. One of the
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primary tocls of Information Enqgineering is the group of
management functions known as Data Administration. Naval
Supply Svatems Command (NAVSUFR) has establicshed a data
administration branch in an attempt to 1ntegrate three
lagistic informaticon svstems: SUADFE REAL-TIME, UADFS-SF and

LICF.,
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I. INTRODUCTION

S Through the years, the design, implementation, and

maintenance of computer infarmation svstems has bscome one
at the most important elements of an effective arganization,
AN army*1s commonly referred to a2z “marching on its
stomach”. AN organization marches not only on the content
aof 1ts information, but also on how 1t accesses that
information up and down its organizational structure.

Many arganizations are evalving towards Richard Nolan's
concept of "mature" data processing users [Ret. 11.
Computers are nc longer used just to assist the cperational

' managers 1n the day to day transactional processing as thev
were five ta geven vearsz ago,., Managers at all levels of the
organization need itnformation to wmake countless decisions.
Todav's computer technology provides the capability to
ratriave needed 1nformation $roam Lhrooghout e
argari zatiun, However , the weak |ink 1 fthe compatibil ity
ot Jdata and data structures to ailow wooess to Lhe
1nformation of the arganization,

Much attention has bean aiven ton the develaposnt «ng

i
T
1
<
]

voprovements i1n computaer hardware, Theza caopravements have

baen a3y Lo observe, Farle computers that contarned -mall

T

i

anonple of maendr . were physiacally hoae and ca2gquarad large

tneeebtnent s oFf canital ., Vanagenent concern wag s bo Basping

4t T e T At e te T L. ta T .
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the computer busy by processing millions of transactions

that were relatively easy teo program. Today, processaor

i

which possess almost & million bytes of computer memory are
commonplace on workers® desks throughout the ocrganization.
Computerse have become smaeller, cheaper, faster, mare
r2liable, and easier to maintain than earlier modsls, Now
managenent concern 1s with coordinating all the caomputer

systems 1n an organization 1n arder to support and contraol

pY
3
T
+
+

ective aoverall i1nfaormation system.

b1

The Naval Supply Systems Command (NAVSUF)Y) is similar ta
any large organization with —aomputer infaormation systems,
In the mid 19607 s, NAVEUF devel oped three major financial
and i1nventary contraol systems to provide support for 1ts tri
level organization. They are the Shipbheard Uniform Autanated
Data Frocessing System (SUADFSY, the Uniyorm Automated Lats
Froceszing System for Stock Foinks (UADRS-SFY . and the
Unitoarm Inverntory Control Foint sytem (UICPRY, These svetems
were designed wsing second generation hardwarse and Taftware
techniques with major smphasis on indivrdual rale
[ T =X Wala

Toaday., all three of these major syvastems e being
redesigned to utilize ths state Of the art hardware

bechnology. NAVSUF tas the uniguae apportuni by to desian

these systems to provide ntegration bheaughaok the

-

araantrzation and Lo toake an paportant step tawarde realitzing

a
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a true corpotate information system allaowing top management
access to the information that they need.

This thesis will discuss the problems ot ccocordinating
the design of the three systems experienced by NAVSUF with
an amphasis on the role of data admimistration in the
oaverall concept of information systems. Much attention will
e given to the concepts of software design including the
basics of Information Engineering which is being used by thes
Fleet Material Support Qffice (FMEQ), the central design
activity for UUADFS-5F and UWICF. After the dizcussion aof the
three replacement systems, the need for a sterong data

administration activity at NAV3LUF Headquarters to allow for

vertical integration will be emphasizeld.
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BACEGRAOUND

ATION

MAVSUF supports logistic operations through a tri-level
crganitzational structure as shown 1n Figure 1. The hottaom
laver 13 the ship or squadron supply department which
malrntaineg an tnventory af up to 100,000 line items for
issue. If a needed part 1s not available, a referral 1s
z==nt to the newt level, the nearsest stack point (Naval
Bupply Center or Depobt). A stock point carries an inventor.

of between Q0,000
apprasimately 75U

unfilled reterrals

Cffice (ASQ) e th
third level 1n the
stoch Any partas fo
contral pornte CIC
zupply partz, the
contracts Yo new

L0000, 000 Jdemands
1<sue of a needed

taa ™ 1 d -

and 1,300,000 items and satisfies

ot the rererral reguests 1t receives. The

are sent to either the Aviation Supply

e Ship Farte Contral Center (BFCCOY, the
logrstic chain. AS0Q and SFCC do not

ool ssue. They funchtion as i1nventory

Fgl and moritor the worldwide coventaors of

statusz of depot level repalrables, and tha

procurements, The ftwa CF'z handle o.ar

every month, The IUCF will direct the

foact from o any supply sowrce theoughout the
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Figure 1 -—-Logistic Support Qrganizatian

rach level

10 the supply chain utilizes a difrerent
saphieticated autamated

inventaory conbral zvetem, Theze
campubter scstems were effective 1o the pasc 10 asslsting the
MaUBLIF activitlies 1n perfarming thels

M1 23104,
the last ten years,

Ainig

Howes v er
the pace «f opsrations

and the sheer
21z2e of the computinng

toad have:

creataed a
modern 1nformation svshang

Gasperate need

tor

at all ifeveis, «ddgibtionally,
NAAGLIE headgusrters now needs ccoess to o pofurmation ot <l
three 12vels ouch taster Lhan what 1=

current ]«

a

ariatile.
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The Navy's information needs have changed dramatically
since the earlier systems were developed. They were
designed as report generators executing in batch mode to -
provide page upon page of ocutput needed by i1nventorv control
clerke, Thizs zatisfied the operational level of management
infarmation needs. Upper and middle management do not
receive sufficient infoarmation from these systems to answer
the "what should we he doing?" and "what i1s ocur status right
naw™" type questicons. For NAVSUR, the need for intaagrated
information systems was made obvious during 1979 and 1980
when naval units were required to cperate in the Indian
Ocean for extended pericods ocutside their normal leogistics
chain, Top management had difficulty in getting up to date
information from the ships, stock points, and ICFs to make v
the many decisicons to adeguately support all units. The
lack of inteagration among the three major 1nformaticon
ayzatems has becaome a chief concern of the Inventory andg
Infarmation Systems Directorate (HUF-G4) at NAVSUF

Headauarters.

B, INFORMATLION SYSTEMS
An information system. in general, consizbs o+ hardwara,
scoftware, data, personnel, and procedures. Each element

must interact correctly 1n aorder to have an effjiciant and

effective syatem, With the pamarkable advances 1n the

Aampount of computer memnory availlabie. the pivatal clement has




zshifted from the computer processor itself to the data
contained within a system. Data is now viewed as a valuable
resource to be shared throughout the system. The user must
become more responsible for the integrity of the data than
was required by the older systems. This concept requires a
coordinated effort by the designers. managers, and users to
ensure npew infoarmation systems will satisfy the requirements
ot individual activities and allow accese to and from other
infarmation svystems. This need for integration has led to
the development of a new methodolgy for systems design known
as infarmation engineering.

Until recently, NAVSUF acltivities at each level were

Aliowed to develop information system

in

to satisfy their own
requliraments with little concern for interfacing with other
systems. This "isolated" design methodol gy evolved
primarily because each activity’s data processing
requirements centered arcund specific functional programs
such as payraoll, personnel accounting. or inventory
management . Such pragrams were developed dsing second
qeneration conputers and were designed for independent file
aracessing. During this pariad, the Navy implemented three
large automated logistics syvstems to handie uniform data
processing requirements: UICF (with UNIVAC hardware: €or
the twd inventory contral points, LADRPS-9P (with Burroughs
equipment arnd fi1le structures) for stochk points. «nd SUADFS

‘with INIVAUL ardware) for larage fleet unite, The 1ach af

1=

TTE T




i iaie A Aot b St S e Bad Str M M Yelt i B e it

compatibility among these systems forced NAVSUF to support
many redundant applicaticons and data files, Recause of the
s1ze of these computer svstems. the immensze investment in
maintaining and expanding them through the vears, and a long
period of ADF funding short+alls, the MNavy was prohibited
from replacing its outdated equipment and processes aven
though mewer hardware and more efficient applications

esisted.

.  NAVSUF MODERNIZATION FROGRAMS
l. Qverview

NAVSUP ie now invelved with moderrizing its three
major information systems to catch up with the technolaogical
advances of the past twenty vears and allow managers at
avery level to have access to the information thev need.
The programs are : UICF RESYSTEMIZATUOM, UADFRS Stock Point
“0F Replacement (SFARY, and SURDFS Real-Time. The first two
systems are being desigped by FMHC in Mechan:csburg,
Fennasvl vanta using many of the technigues of information
©englresring, SURADFS Real~Time is wnder the cognizancs of
Navy Management Systems Support OF+fice (HAVMARSDY, Norfollk,
Virginia. It is a much smaller svstem and has kaept many of

the traditional file design techniques. Figure I summarilises

the ev elements of the three projects.
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2. SUADPS Real-Time

SUADFS Real-Time 1s a user oriented on-line

interactive supplvy and financial svstem which utilizes the
SNAF T computer hardware to support designated shipboard,
Marine Air Group (MAG) Supply Departments, and certain Shore
Intermediate Maintenance Activities (SIMA) mission support
functions, 1t makes marimum use of the interactive
capabilities of the hardware in data i1nput, data update, and
data base query operations. It replaces the original
varsion of SUADFS which was a card oriented batch svstem
designed for the UNIVALC 1500 system.
The primary reason for the development aof SUAUFS

y Feal-Time is to take advantage of the uparade in computer
processing capability made possible by the Shipboard Non
Tactical wDF Frogram for large ships (SNAF I). SNaF 1
remaved the second generation U500 systems +ram the tield
activities and replaced them with a +fouwth generation min
computer, the Honeywell DFS-&. The DRFS-& increases the
memory capabillty from 16,000 tao 2,000,000 hyvtes and pravides
taor on-—-line storage of at least 12,000,000 bvtes. With this
aquantum leap in computer capacity, the capaebility for
creating a more effective syatem became a reallity, SLATGFS
Feal-Time is one of several on—-line svatems being
implemanted an the SNAF 1T systems. According ko 1te charter

LFaf, 23, 1t 13 designed to

i
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a. Reduce the time and eftort required to process
supply transactions and to access supply
information.

b. Improve supply response times for organizational and

1ntermadiate level material requirements.

=, [mprove utilizetron of fleet operations and
maintenance funds,

d. Improve accuracy, consistency., and timeliness of
supply. fimancial, ana logistice data.

i

e. Frovide a direct interface with maintenance system

AN impartant element missing from this design
criteria is the nesd to 1ntertace with UADFS-SF or UICF,

MAVMASSD chose to continue many of the file design

if1

techniques of the old SUADFS svstem to allow easier

transition to the new svstem and interface with the ship’s
M maintenance reporting svystem. This has resulted 1n data

redundancy and lack of file integration. Many processes are

duplicated for one transaction. Using a Jdata bace
management svstem (DEMS) would have raeduced the redundacy

and possibly allowed better interaction with esxternal

i

the tuture development of a NAVSUF carporate data base much

more difficult, OQther factaors such as getting a system out

ko the fleet as scon s possible Lo wse the new hardware

tonok precedence.

MAVMALLD s implementation plan 1nvolwves phasing 1n

i

rs1ons af the new HUADFS RT as they are developed and

hacktitting previausly 1nstallied svstems, Linfartunatel o,
1 é

e e e T A e e e A e T e

'-L.-.-.L'“_..'L_';XA.L'L'-;'l'LlL'L'L’A‘.LA! . v " - > - = W -

ystems., Feeping the imbedded ti1le structures has also made
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users are discovering many bugs 1n the system. This
. decreases their faith in the system and increases their
reluctance to change +rom many cutdated processing methods

[y

auch as wusing punched card i1nput. Currently, U35 Dixan

} (AS-77) homported in San Dieqgo has the latest version of

3

{ SUADFS Real-Time on the west coast. Due to the phase-in

‘ approcach, stock contreol personnel are forced to perform dual

processing until final system development is completed 1n

] apgprovimately two years., The dual processing involves

entering data into the "real time" filee for query
processing and requisitioning material. then downloading

that data for processing to the "aofficial'" data files for

n

processing by the old SUADFS svstem running in emulation
mode.  While the old system 18 running, the ship loses 1ts=
"real time! capabilaities, Rdditianally, requisitions which
must be passed off-ship are being prapared and submitted 1n
three dif+ferent methods which vary fvam ship tao ship
depending on their exparience. Regu-sirtiaor processing 1s
accomplilshed by (1) direct input 1nto a Burrouaghs terminal
and uti1lizing & fleet on-line program, (2) submitting A
SUADFS tape to the stack point +or UADFS orocessing. ar (3D
writing out a requisition document and having the stock
point prepare the automated raguaisition card,

AUADFS Real ~-Time has areated a rew slement in the

shipboard supply department operations by g1l «1ng veamnte

to its supple f1lea, bievdezrs thee ald SikaDRES




o g y—— . Aha Mbe e SN S s S ad B A A

pProcessing, one or two storel eepers And the sto. . Actr ol
afficer were SUADFS trained. Thev were responcitle +.r
ensuring_ that supply documents were carrert]. preparsd tor
submission to the data processing di 13100, Rtter rre
inventory programs were executed, thev then bad to word
errar listinqs ot improper transactions, 1t was not
uncomman +or a single transaction to requira fwo weslb s o+
processing betfore being completed 1+ 1t was originally
submitted incorrectly. In the meantime, the rest of the
supply department was warking with printouts of the
inventory files that were up to two weeks cld. With SUADFS
Feal-Time, all storekeepers will be involved with the
inventory data., Remote terminals at stock control and most
of the storerooms will allow direct on-line processing of
receipts, 1ssues, and requisitions, This will reauire
B[UADFS training for all supply parsonnel to ensure data
integrity,

The new system allows output of requisiticn files to

a

g1ther floppy disk, magnetic tape. or punched cards.
Currently, the stock points are only capable of using tape
or punched cards. FRecause of initial prablems with the
LADFPS—-8F system reading the Honevwell tapes, the majority of

ships with SUADFS Real-Time are reluctant to change to th

0

new technology and are continuing to use the punched card

cutout that they used for twenty vears, Thy 3 zeverely slaows
proceseing time, This wnll continue tao he a prabhlam uwncl
18

Pl it o
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the "second generation mentality" i3 removed through

: training and hopefully with the implementation of the SFAR

; equipment at the stock peoints which 1s being designed to

v

allow direct transfer of requisitions by +loppy diske.

T, HBtock Foint ADF Replacement Froject

“The Stock Foint ADF Replacement Froject (SFAR)

received 1ts charter from NAVSUF in March 1987. It has two
main cbjectives: (1) replace the computer systems at 29
major data processing facilities that provide services to 72
activities which utilize the Uniform Automated Data

Froces

in

ing System for Stock Foints (UADFS-SF) 3 (2) the
modernization of URDFS-SF to improve the level of supply

o support provided to the operating farces of the Navy.
Deplovment of new hardware and software will extend into the
199207 s with a contract life of 29 vears ta allow for
tachnological improvements and capacity expansion as
required. [Ret, =]

“tock point computer tems have heen operating at

i
~C
H]

B
-
rd
[11]
]
-+,
uJ
£
1=
T

full capacity for years. Recause of the shear

ifi
i

and the lead time for system acgquisition and development,
the Navy implemented the Navy Stock Foint Logistic
Integrated Communication Environment (SFLICEY as an interim
program. The primary chjectives of SFLICE are to relieve

the zaturation of computer syvatems Currentls st the stocl

prraante and to provide +or the telecommunicatinn naeds af the
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modernized UADPS. SFLICE was envisioned as a quick stop-gap
measure to allow for a controlled redesign e+fort in SFAaR.
However, problems with the establishment of networhk protccol
for the Department of Defence Netwoarbk (DDN) has delaved the
actual implementation of SFLICE. Meanwhile, the design
phase oi SFAR has pushed forward.

The SFAR project inveolves replacing &0 medium scale
computers and converting or redesigning 7800 programs that
contain 11.8 million lines of source code. It deoes not
include the redesign or conversion of the hundreds of lacal
programs that evist throughout the system. The completed
zvstem is being designed to efficiently interface with both
the UICF and SUADFS Real Time systems. [ince it is such a

huge prozect, a "risk aversion' attitude has partitioned it

inta three main phasec: (1) hardware acguisition with
2quipmnent selection now scheduled vor March 1987, (2)
conversilan af the current UADFS avetem to 2xecute on the new

Q]

hardware, and (2) meoderniztation ot UADFRS, Each phase has

Pt

separate manager at NAVSUFR headquarters,

The transistion plan for the replacement projecﬁ
discussed four difterent alternatives vor replacing the
current software i1ncluding standard conversion, generic
Cagal., shell or bridges, and redesign. AN o1nikral decision
ra toplement SFAR with converted software vice a «adernlzed

Byhen was made hecausse many of the design ftechrnigues that

tlr: moderoization tosm will wse are & radical departure from
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traditional methods. The ceost of having the system fail
during implementation at any stock point 1s deemed too high
to risk. Also., the feeling 1s that conversion will be the
quickest method to get the new hardware to the activities.
A Ffinal decision will be made in late 1985 after the

redesign team at FMSO prepares its 1ni1tial package. [Ref 4]

The SFAR redesign team at FMSO began its project by
preparing a functiconal description of all the tasks
performed by the current version of UADFS-SF. Utilizing a

fourth generation scoftware design tool, DATA DESIGNER, thev
’ complled the logical relationship of all the functions and

tha data filee with which they interact. This i1denti+ied
data classes with one to one, cne to manv, and many tao many
relationshipse. The team took this output to the usere and
asked "Is this really the way vou do yow processing™" At
the same time, they gueried the users on what they fthought
the new system should do. This bottom—up de<iagn method
contradicts one of the key elementz of Information
Engineering (IE). In [E, top mamagement decides what the
new system should do and lets the design work top-down 1n
the conceptual stage. However, TE also assumes that
corporate headquarters has a firm description of 1ts
intoarmation needs included 1n 1te strateqra plan, The
pressures af time forced FMSD to query the users rirst, make

managerial recommendations, and Ffarward 1 ta intentiong to

MAVSUF Headqguarters,




From the preliminary results, the FMSQO team has
decided to proceed with a phased implementation of the
redesigned software and backfit organizations with the new
software as 1t 1s developed instead of attempting to
prototyvpe all of the changes on one system. This is
similiar to the SUADFS REAL-TIME implementation plan, The
maior difference is that under 5FAR there will be no
duplicate processing under emulation mode. Currently, the

redesign team 1s continuing 1ts develaopment work while

il

erving as a heta test site far a new fourth generation

software design program.

4., UICKF RESYSTEMIZATION

FMSa b

Py

s also been taszsked with designing the
modernized software for the inventorv control point (ICFH
level. UICF RESYSITEMIZATION or FESOLICITATION is the [CF

veraeion of SFAR. fniform Inventory Control Foint (UICA 1=

s ol lection of programs very similar to the UADFS-SF

5]

ayvatem. The cuwrrent svetem involves [BM hardwares at two

21k

1]

s, SFCC in Mechanicsburg, Fennsylvania and /50 in
Fhiladelphia, Fennsylvania., RESYSTEMIIATION affgrte began
in 1978 with an expected completion date of March 1989, The
project has already selected and installed IBM TOROsTOS0
mardwara,

The sattware redesign <frart hegar before the

Jdevelogment o¥ the desiqgrn techniques of Infaragation
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Engineering. However, the redesign team has been in close
cammunication with the SFAR team and would like to integrate
many of the concepts of IE into their project. This may
prove to be very difficult due to the mechanics i1nvalved.
Currently, the project is alsc geared towards a phased
implemegtation with the financial accounting subsvstem being
the first scheduled to come on line, The system 1s built
around the IBM IDMS data bhase system which could be a
praoblem for integration of UADFS-SF AND UICF data. The
interface between SFAR and UICF is deemed critical to the

future development of a corporate data base capabilitwv.

LEVEL SHIF/S0UADRON STACK FOINT ICF
Is SUADFS UADF3-SF UIcr
H&RDWARE HOMEYWELL UNENQWN I1EM

OFSA TO80 . TGR0
REDES TGN
FROJECT SUADFS-RT SFakR RESYSTEMI CATION
CENTRAL
DESIGN NAVMESSQ FMS0 FMSQ
QEENCY
CHARTER DATE 1982 19Q3 1978
ESTIMATED
COMFPLETION 15937 1970 19839
DATE

Figqure 2 — HNAVSUF IS Redesign Frojects
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III. SOFTWARE LEVELOFMENT / INFORMaT [ON ENGINEERING

. BACKGROUND
Ta the lavman, the guantum leap 1n computar btechrnoloav .
during the past five to seven yvears haz bheen, at begt, mindg
noggling., Much attention has bheen given to the devel opment
and improvements in hardwars which have bheen easy to
abzserve, Early conputere that contairned small amounts of
memory were physically huge and required a large investment
ot capital. Today, processors which wark with almost a
millicn bytes of memory Aare commanplace on waorkers’ desks in
Alnost averv office building, Evan as they have hecoms
amaller., computerz are cheaper, ftaster, mwe reliable., and .
eazier Lo maintain than earlier aoodels,

Unseen to most peoaple, o remarkable change in the manoer

1 which conputerszs are progranmed has been tabking place,

id
.
<
it

Durirmg the early o of compulter prageamming, bhe
devel opment of software was severals bimited by rhe
camabilities of the computer, A8 the computer Dooamne less

restrictive, the pragrams becams gare Coaple - Decauzes dan
demanded more from this elechranio coszouras, Howev e, wunt ]
recently, the manper 1n whioh peonl e aporaachaa bhe

orogramming problem remaired the aaae, Most satbware was

devel oped Eop-down and was spplicaticn o tocahooan or @ bed.,

But as demsnd vor solub pons o aor @ caoee al el ens
L
.‘ ‘.,
A
\




increased, the methodology of

inte an "information engineering”

the power and complexity ot

tlegcription of the earlier methods

£, ERAS OF SOFTWARE DEVELOFMEMNT

The evolution of Campuber

deve] onment has 1zed

Ll

Xy PrOgramininig wWwas 1

hardwiring the computer., Each Jdi+€f

se2cuted on

computer, The proQr Aammer s wer e,

SNALNESr S, Ornce the generat

develaoped, naon-englneers hecame iny

11ars and higher level

pracgyamner s much more flesitrlrty.,

tuentyv-~f1ree Jears, all programs e
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'y testing, and evaluating before being used. Libraries of

0 common programs became necessary. However most software

: development still was application oriented, and the

applications were becoming more and more complex, The cost

af szaftware development and maintenance began to skyrocket

- and soon exceeded hardware costs. During this "growth®
ztage o data processing development, & hetter method of
programming had to be found to cantrol the sscalating costs.

h az C.F. Gibzson and Richard

i

X Data processing experts su

| Nolan voiced their concern over the uncontrollable growth in
data processing requirements and tried to provide industry

. with guidelines towards a "mature" DF environment [Ref. & 1J.

Many aof their concerns became real as computer processing

L moved into the third era.

The third sra of software development begean with the

arrival of microprocessore and distributed computing svetems

CTa R e,

and continues today. The need for software greatly eucesds

the persaonnzl and technical rescources avallable. The +act

b’ H

that many functions are now hardwirad into the praocessors
helps, but the computing world can no longer afford the
luzury of putting months or vears into develaping a program

. that does not satis+yv cuwrrent requirements. Manyv businesuses

are discovering how important the compubter can be to bo

."1'

-
theilr davy-—-to-daw operaticons snd o bEheir jong range olanning

Aarforts, Howewer, many Gsers ar sty

i)
-

ted with bhs

bY

tradational programming reguiremnent s and limitations,
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Charles Rubin states "ldeally. what’'s needed is software

with a flexible command processor that would let the ucer

' define . . . the way the user likes to communicate . . . The
r
zpluti1an is beyond our cuwrrent gmeans, although there are
some integrated packages on the horizon that promise
{ “wmodeless” aperation . . . . [Ref., 71 This "ne2d" requires
4
) v . . . . X
\ a new method of programming. A major step 1in satistfving

Ehat requirement is the emergence of software =ngineering.

C. GSOFTWARE ENGINEERING
Frevious pragramming techniques centered on a flowchart

approach that was concerned with procedural or “how to®

iy}
hit
L

questions. oftware sngineering 1s geared towards a "what
to do" qguestion and is functionally ariented. Te 2nsure

etficiency and effectiveness of the caftware product, a

Jreat deal of planmning is required, Hencs, the angineering

attitude 15 smploved. It iz a methodology that uzes

techniagues that aAre applicatiaon indegendent, tt 13 paageled
an the time-proven technigues, wmebhads, and controls

AaszanCliated with hardware development and 13 canterad an

5
i}
T

three key objectives: (1) a well defined hadanlaay that

—

addresses a software life ovole of planniog, dewslopmant,
arnd maintenance, (I an estabilished set of zavfwars

components that documents each step 10 the Life owvaole and

#hows braceanilibty from stap to step, and (7Y A zet o+
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predictable milestones that can be reviewed at regular
the Ley

in

1

ifi

The planning phase
analy

intervals throughout the software life cyole.
The three phases of a sottware life cyvcle ars
elements af software engineering.
includes software planning, software requirenents
and definition, and & reviaw ot the software requirementes
Fraom the specificeaticons generated during the
created during the
two sottware design

specifi&ation.

deliverabl es
This phase i1nclude
tntegration testing,

Ay =

and

olanning phase,
naintanance

devel opment phase.
unit

testing,
= 1e the

The +inal phase
moadifving the

code or
programming

steps, coding,

validation testing.
invalves maiptaining

phase which
software to ensuwre its relizbility,
rrelevance. Today, <40% to 70% of a compar.’'s
etfort 1z invalved with zatftware maintenance, [Ref v 1 The
large amount of maintenance during the life cyacle of the
software 1a often overlooked diritng the olanning phase and
Fesaurces ate not available when nesded,
Boftwars englineering 18 deyiortalv ampeoesing bthe
ettectivenegss and reliability of many pragqramming prosects
But it 1s still a tradiftional oeoagramming webthoadology 10 the
zense that large teams of programmers are required 2s well
as considerable time. Thig daes not zolve the orablem ot
todav' s userse who require the capabilibv to irnskhantaneously
answer acores of gquestions cagarding & wildde Farae or data,
They cannot afford Lo wailt tor & orodgrasmmiog team o peows rdes
o3




them with a sottware tool. Intormation engineering
represents & radical change in program design that will 1n
etfect take the responsibility tor the majority of
programming away from the application programmer and place

it in the hande of the user.

G INFORMATION ENGINEERING

[

Information Engineering (IE) 1is & discipline that 13

broader than sofbtware engineering and esncompasses all the
interrelated disciplines necessarv to manage an effective
data center. It ties the design of the data center sqgquarel-.
into the corporate planning processes of each organization.

A mature organization lives and dies on 1ts data. Contrary

-+

o software engineering which focuses on the logic used in

it

computerized processes, information engineering 13 primaril-s
concerned with how data is created, updated, and used.
Earlier programning methodeologies were designed aroaund
static nrocedures, IE maintains a hasic oremise that the

tvpe of data uzed 1n an enterprise do not chanage

significantly while procedures using the data will.

1. PBRuilding Blocks

There are mine basic buwilding blocke detined +tor
1nformation engineering as ocutlined in Fragure . Ezxch block
13 dependent an the +fi1rm develoapment of 163 predeceszors,

ey ares

. . e
R R

St e .
PRI Iy A MR




Strateqgic requirements analysis
b. Information analysis

c. Data modeling

d. PFProcedure formation

2. Data use analysis

f. Distribution aralvsis

J. Fhysi1oal data base design

. Frogram speciltication synthesais
1. Application generation without programmers

The strategiro requirements analvsis block 1 the wost

important and the most overioocked portion o+ IE, In thie

-
Y]

bioack, the overall obiectives of the enterprise and the
1nformation needed to accomplish those objectives are
determined, Many arganizations have learned the hard way

About the wastefulness of application.software created to

generate paperwork and give the managers little., 1f anv,

bernefit. Once organizational objectives have been

determined., the second hloock pertorms A top-down analvysis of .
the tvpes of data that must bhe kept and haow they relate to

ane anather, Thig is a critical process because the

cornperatone of informaticon engineering is that data

structures will remain stable. Durimng the third step., 1aka

i

madel tna, A detailed logical data basze desian 1s created.

i

The tev 13 that the data i1z structuwred independent of how 1t

will be used. The faurth blaock, procedure f+ormation,

Q
3
P

cancerns the events that change or use the bagsa, These
poncadures can and should be designed and pragrammed by the
PR, fa enabile non-praogramming personnel to accomplish

thorae antarmat )y on englresring s strongly dependent upan

soare bl g@nacab can paroagramming andguages whioh o are hazically

. LI -,
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non-procedural and allow cading in Englishlike statements.
Additionally, there is the capebility for automatic code
generation using the procedure charts created during this
bloct.

The fifth and =ixth blcocks, data use analvsis and
distribution analysis, prepare the data organizaticn +or the
physical data base design step of block seven. In earliaer
methodologies., the physical structure of the data was
Jictated by the application being programned. Block =1ght,
program specification synthesis, 1nteqrates the different
procedures, documents any data changes, and creates
functionally cohesive program code. Finally, block nine
represents the capability of application development without
proagrammers 1n the sense o+ dedicated proorammers working as
A team, In this block non-procedural langquages allow the
uszer to answer gueri1es on the data hase, model “what 16"

questions, streamline reports, =nd generally get fo the data

U1}

they need. Non-procedural lanquages di fter +ram procedural

0

lanpguages 1n the sense that a procedural langquage spechties
how szomething is accomplished. A nan-pracedural lapaguage
specities what is accomplished but not how 1n detail.
~pplication development without programnerse i3 probabl e the
most important and euciting elensnt of 1K, The cast backlog

v application development in wmost organizations has

reverel v restricted the +1aw af 1ntarmatian,
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By using all of the above blocks, corporationz can
develop flexible systems which meet overall arganizational
1information needs much maore rapidly than by using
traditional design methods and at an overall lower cost.

[Ret. 10]

2. Life Lycle Stages

Aottware enginesring azsumes a life cvole of three
distinct phases: planning, development, and maintenance.,
Intarmation engineering decomposes the life cvocle into eight

tages:s (1) Rusiness strateqgy plamning, (20 Information

i

strateqgy planning, (3) Rusinpess area analysis, (4) Rusiness

svetem design. (3 Technical design. ‘&) Construction, (7)

Transition, and (8) Froduction. Each of these stages hazs a
building block that addresses 1ts main functions, A kv

alement 18 the esistence af a Jdata dictianary ar
sncwclopedia that 1s rererenced Juring each one ot bthe lite

cwrnle stageas, Without a good dgata Mracbilonare, 1nrarmaton

englasering wauld he 1mpossibhle,
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FROGRAM RAFFLICATION GENERATION
SFECIFICATION WITHOUT

BYNTHESTS FROGRAMMERS

FHYSICAL DATA

BASE DESIGN

DISTRIBUTION

ANGLYSTS

DATA USE mNALYSIS

FROCEDIUIRE FORMATION

D&TE MODELS

ITMFORMAT TON ARALYSRTS

STRATEGIC REQUIRFEMENTS FLANNING

Figure L o= fkepe o Inrtaraation Enginesring [(Ref, Tu]
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. Data Lictionary

aof data

ifi

There are basically +our classe

environments., Early praogramming methaods invelved onlv the )
first classy +Fi1les, The =zecond class, application data
bhases, include data bases designed +or separate .
;
f applicationg., The third and fourth classes. subject data
; hases and information syetems, reqQuUlre AN @normous amount of
zharing of data attributes and if uncantrolled can become
X unmanageable, The purpose of 2 data dictiocnary 1s ta
. cantral that data. James Martin detines a data dictionary
as " a tool which lists all fields that are uszed, their
detinitions, how and where they are used. and whao i3
responsible for them. All firelds 1n all locations are 1in
the data dictiacnary.," [Ref., 111 The datsa adainmiaesterator N
needs the data dictionary to antarce agresment aon bhe
detinition oy @ach field 10 arder Lo ensure conpatibilihtey oF
the data throuaghout the corpoarabion.
4, liger Invaol vement
Arcather major difference Detwesn Craditional
Tattware devalopment technigues and 1n+arinat 1an gl neer ol
1+ the degree of user i1nvialseo2nt. [In the past. the useor
r1lled out a form ctating his application requererant and
sty me--on the asvaerage ot three or four oears |atec—--a
prece oFf autpol wyght shaw oo, Bot on 1608 2 @a i on
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stages. For instance, 1n strateqgic requirements planning,
senior management must be involved to ensure the correct
objectives and direction of the arganization for the future
are prapérlv communicated. In 1nfarmation analysis, the
user i1is primarily responsible for the completeness and
accuracy of the orgamizational data base. Finally, 1n
application develapment without programmers, the uzer
creates and utilizes the applications he needs to get
results., This method of user involvement leads to a more
tlevible environment 1n which changes can ke made eazily and

quichkly,

5. Siu Stages of Growth in Data FProcessing

+

A final differentiation between the data-orientsz=d

hi(]

a4
T

analvsis of information engineering and
pracedure-ariented analysie ot sottware engineering can hbe
zhown by discussing the =2ffects of the si1x ztages af growth
1in data processing rdentified by Richard Nolan and shown 1o

Figqure 4 [Ref, 123, Duwring the first btwo stages, 1nitiation
and coantagian, the data processing departanent 13 concernsd
wibth auvtomating functional cost reduction applications of
gpecitic areas such as acoounting or inventary cantral. I+
All goes well, additional requirements are constderaed.,
During the third stage, contral. the OF departmeant ti1nds

thza)l+ urable to besep pate with prequiremsents,  Often this

ihh

i
v~
]

caused by fthe lactk o+ an averall pian theaogboers the




corporation for utilizing data processing. During the

control phase. management upgrades documentation and
requires formalized justification for future applications.
Integration is the fourth phase and 1s marked by a
fundamental change 1in the way applications are developed.
Data 1s consplidated. In the +it+th stage, data

ti1aon nas a well-developed data

DY

aum1015§ratiun, the arganiz
hace, In the +i1nal stage., maturity, the data processing
functian "mirrors" the way the arganization operates and all
19 right 1n the warld.

Mrganlzatiocns 10 stage 1 or 2 can successiully

vti1lize procedure—oriented analvsis and design technigues.

- nore mature organization must use the data-oriented

i

technlques hecause procedures-—-arianted techniqgques make 1t
wirtually 1mpossible to identi+y data redundancy which

e 1=ts throualhaout the arganication,

DATA

[MITIATION | CONTAGION| CONTROL | INTEGRATION | QUMIN | MaTIIRTTY

voe2 4 - Stagee of agrowrkh o an data pracesszioa TRev, 121
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4, Summar
EE————

The traditional methods of software development are

=]

it

still 1mportant to smaller applications and t arganization

Just begivnming to cetilize data processing. Infaormation
“nglneering was not created to raeplace those methoeods. The

pramary goal of information engineering 1

B

to grve larger
arganlzations the capability ko Jdesign data processing
zyatems that support the organization’s abjectives and
capitalize on the value2 of the data resouwce. LCorporations

uch as the Nawval

in

zuch ag Exwon and government asgencies
Qupply Systems Command have endorsed the concept of
tntormation enagilneering and =2 cuwrently involved in
projects pased on its methodologies. The "matura"

grganization of the futuwe 18 clozer to hecoming a reality,
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IV. DATA ADMINISTRATION AND YERTICAL 1INTEGEATION

A, DOVERVIEW
The design of mcdern 1nformation systems 1s far more
comples than any project wost crganizations have previoausly

e

it
rt

[3)]

emptad. Ha an organtzation moves through Nolan™ s stage

at RDF =volution, (b 12 aore ditdrcult to change 1ts RDF

structure Lo 1t 1 E3 anformation aeeds. No simple toal

i

g21st ta aselaet Corrnorate managers 10 planning the

transition Lo the ne-t ohass, Tachnigues such as lite cycl

he

nlanning, stages or jrowth, Business Systems Flanning and
crirlcal smuccess tactore all lack some integral elemsnts and
are ol totalls effectr.e 1n tadas s highly technical,
compleasy antormation worig LRed, 5], Intormation
Frgiresring 12 the latest asttemnt at successful planning of
Tk oraAaton raeds,

sy rgamy ratian cannct rele salelsy on the concepts o+

—
m

Trtcenatyore Enqineseing 0 crastiag anfaraation swstemz,
St b L eaed as the nucleus o+ oa variety of Jdata
processing topls or techniques that when thouaht+ol]l .

integrated furnish the arganization with an etftectice svstam

(nd

that handles 1nfornation mesdz Naw and will allow surtdicren
s pangion ta mest all o rotor e ceguirements, The following

Ara zame ot the maos canponent s af s conplete pntrarmaty an

c.abra@am as =hown on Fyaore ‘o
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Dictionaries Management Languages

Figure 5 - Components of Information Engineering




1. Information Centers
2. Fourth Generation Languages
X. Expert Systems
4. Computer Graphics
S. Programming Languages
A.  Database Management Systems
7. Data Dictiaonaries
2. Data Administration
Most of these components are sottware tools that aid the

aysteam developers or allow 2asier retrieval of data by the
users. The last component, Data Administration, is a
callection of management functions that when properly
performed significantly ease the effort required in an

Infarmation Engineering project.

B. DATA ADMINISTRATION FLINCT IONS

Data Administration is bhest described as the
responeibility for planning, coordinatina, and mamaging an
organization®s data. BRasic functions to support that
responsibility bhave evolved from administrative and
techpnical jssues involved with data base administration,

es than ten vears

i
—
il

The concept of Data Administration is

t

i)

ald and 1¢ far +rom being a detined entity. Mo
detiniticons of Data Administration embrace at least +vive
areas: strategic detza planning., data modeling, data
conventions and standards, data interchange and tools
management., AN overall goal should be the establishment of
policies and gquidelines fuor the management of data a8 A

valuable corporate rescourace, The vollowing list of duties

A
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of a data administrator is representative of those found on
position descriptions for a variety of companies.
Manages the development of standards, methods, and
guidelines for data planning, analvysis, data modeling,

documentation, and logical database design.

b Manages the coordination between users, project
managemnent, analysts, and management.

Manaées the logical database designs and the use of
! logical design software,

Manages the establishment of the Data Dictionary and
8 develops standards +faor its use,

Flans and manages the education of the staftt on data
planning, analysis, madeling, documentation, and
logical design.

Manages the staff in providing data meodeling support
ta all project team system development efforts.

Frovides logical database designs and performance
speciticatione to database administration and verifies
any required database design changes tor the project
and user management..

Frovides an awareneces of contemporary methods of data
modeling and evaluates their application in the
current organizational setting.

ecurity and privacy of the data in all

Manages the =<
214N,

Jagical «

il

L

Marmages the maintenance of the strategic plan.
Frovides the resclution of all data definition and
usage issues.
Originally, data administration was thought of as &
purel v technical fupcti1on having primary responsibility over

the eftectiveness and efri1crency ot data hasazs and database

marnadgemant svatems (DRMEY [(Res. 141, Howewver, corporations
4
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f zoon found that merely appointing someone to be in charge of

data bases left a void in the overall management of data.
The data administrator deftinitely needs to possess two types
o¥f talené: administrative and technical.

Administrative skill is regquired to handle management

and policy attairs, to interact with various groups ot

L oo o o

’
cancerned and af+fected people. and tae define what should he

in the organization’s data bases. The technical skills are

required to deterwmine implementation issues relevant to the
specitic data bases and to define how the orgapization data
bhases will bhe structured and accessed.

The functions of data administration (DA) are often
combined with those of database administration (DRA) in
arganizations where the same person performs both sets of
functions., Marny organizations consider the DA to he simply
the chiet DBA. For theose arganizations moving towards the
matuwrL by phase, combining Data Adminlstration and database
Adminietration functions 1e not realiatic, Those
aorgantzations require the DA to have avtensive knawledge of
the arganmization and its overall compositian. For 1nstance,
tn Information Enginzering, the Data sddministrator woula be

fully involved in trhe virat three step

i

: strategic
requiraments planning. intoermation amalysi1s, and Jdata

wodeling., There are tew data bhase adminil strators that

IS S the necss

in

[y

zary whkille bo cropse s avscube thase




functions as well as have the time to adequately contrel the
data bases.

The combination of these skills or rather the lack of
combination ot+ten determines the placement of the data
administration function within the organization’s structure.

When a data administration shop is just beginning it is
atten pfaced lower in the organizational helirarchv because
upper management is unsure o+t the technical aspects ot 1ts
data bages. However, to ensure better data consistency
throughout the organization, it 1s better to separate the
functions of the data administrator from the database
administrator and place the DA functicn bhigh encugh in the

organizational chain to he effective in policy matters that

affect informatiaon systems.

C. DATA ADMINISTRATION V&, DATARASE ADMINISTRATION

Figure & shows a comparison of data administration and
database administration concerns (Ret, 157, The bhasic
ditference 1nvolves 1ntertacing wikth a particular data hase

A

1

vice structuring data 1ndependent of a data base, 0

it
)

sdministration must be concerned with the lang term design
needes and utilizes the data dictionary as a primary tool,

The data administrator has the overall responszibility tar

the orgampization’'s data resources, and 13 responsihle for
non technical activities such as plamning and detining the

conceptual framework for the aoverall databhase encic-anament,




not just that specifically limited to DEMS usage. Database
administration is concerned with the efficiency of the
actual database structure and DEMS, The DBA is the

srganization’s leading technical expert on database related

b1

activities and is reponsible for the dav-to-day operation of
211 database related activities. He i1s invalved with the
dailv décisicns and activities which have immediate impact
upon the organization’s operational data bases. The DEA 1s
not overly concerned with data modularity, extendability, aor
utility., Data modularity is the ability of a data structure
to accommodate more 2asily changes to the information
raquirements of the organization. Data extendability is the
apility of the data structure to accommodate additions or
deletiaons to instances of data without aftecting the desian
of the structure or the programs that use the data. Data

utility is the ability of a data structure to satists the

1ntormation needs of a variesty of end users,
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D. DATA ADMINISTRATION AT MAVSUF

In November 1984, NAVSUF reorqganized the Inventorv and
Information Systems Directorate (SUF~-04) in a move to help
Jain control over current and futuwe systems development. )
major point prompting the reorganization was the fact that
NAVSUF was csupporting development ot separate information
svstemsxwithout any integration between those systems. ~s

part of the reorganization of HUF-04, a data administration

branch was created (SUF-0414) azs part of the Information

n

I3

Iystems Management and ADF Security Division. lte primary

objective ie to develop a corporate data plan and logical

-
ib

data model for NAVSUF that will maximize sharing, minimize
redundacy and coordinate all data flow within the Naval
Supply System and its i1nterfaces with external systems.

The majority of the Data Administratiaon Branch’™s effort
to date has been with defining goals and implementing the D&
tunction at NAVEUR., The branch has created the followinag

ohjectives and a timetable for the neut two vears:

Mar 84 [MFLEMENT THE DATA SDMINISTRATION FUNCZTION

Staffing FOM and Recruitment
NAVSUIF Carporate Requirements
Mission S3tatement

Felicy and Frocedures Statement

. - - * -
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June 86 DEFINE AN QVERALL INFORMATION SYSTEM
ARCHITECTURE TO SUFFORT NAVSUF BUSINESS
FUNCTIONS

Define Current Initiatives
Create NAVSUFR GSteering Committee
Develop NAVSUF Busirness Model
Develop Infarmation Architecture

Dec 8& DEVELOF DATA ARCHITECTURE 7O SUFFORT THE
NAVEUF INFORMATION SYSTEMS ARCHITECTURE

Design NAVSUF Logical Data Model
Develop Corporate Data Dictionary

Jun 87 DEVELDOF A NAVSUF TECHNIUAL FLAN
ENCOMFASSING TELECOMMUNICATIONS, OFFICE
AUTOMATION, AND QTHER EXISTING NAVSUR
INITIATIVES
Document Systems Hardware and Software
Develop Systems Concept Faper
Fertorm [nput Analysis
Develop Technical Flan
The above abjectives support goals of (1) developing the
aoverall objectives of the data administration function and
csecuwre their endoarseament kv top management; (I determining
NAVEUF s DA scope. 1n terms of both subject matter, and
arganizational components and programs; (3 assigning
verall authority and responsibilitvy ard o4 peomul aaticg
agverall arganizational policw., rfRococording to ibs @mission
ztatement, the data administraticon branch 1¢ dedicated to
providing a systematic plan +or developing standards =nd

palicies which ensure ultimate vartical apd Forizontal

1ntegration aof data among the variouae MEVAUFR and esternal

infarmation syatems,




Although the branch has been poorly staffed since its

inception, a considerable amount of headway has been made

towards achieving its first vear geoals. &An initial decision

has bheen made for SUF-0414 to be the proponent for all .
MAVSUF infaormation resources and to develop the DA plan

while FMSO is being tasked to accomplish the DA tasks, The

v
v

following 1s a list of SUFR-w414 and FMSO functions as

currently defined:

SUF-0G414 FUNCTIONS

1. Develop and maintain a NAVSURP Corporate Data Flan
and Logical Data Model to reflect the data
structures required to support the information
requirements of the Naval Supply System.

2. Initiate and develop, in coardination with the
Flanning and Feolicy Branch, NAVGUF standards and .
procedures related to data resouwwce management,
including, but npot limited to, Data Dictionary
Specification Standards and Data Element Naming .
Conventions.,

NAVGUF arbiter ta review and resolve data
icssues within ADF program development,

vEe &
Qurd

il
D i
) { I
RO

=

e

4, FReview Data Communication Reguests to 1nsure
complilance with Data Administration Standards and
Frocedures,

o Develop and implement Data Element Naming
Standards and Folicies for all NAVSUR aAbF zvztems,

&. Develop policy and procedures for data transfer
across all MAVGUF petworks, including data
download to microcomputers.

7. Manage development, implementation, and ’
maintenance of the Carparate Data Dictiaonary.
=3, Aot oaa MEVSUFR 1 agson with sl e2steraal data .

zvztams within Mawve, DOD, and civilian agencles
and data standardization a+rforts,

18
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9. Review System Life Cycle Maintenance Daocumentation
for adherence to Data Administratior Folicies and
Frocedures.

10. Develop peolicy and standards +or logical data base
design for all NAVSUF systen develooment projects,
Conduct post i1mplementation reviews to 1nsure
campliance to standards.

1l. Develop NAVSUF policy and standards for
initiatives that access any data base. both
Corporate and private.

FMSO Functions

1. Ferform system planning.

< Frovide access procedures and monitoring for all
databases.

T, Ferform data and impact analvsis,

4, Acsist NAVSUF DA Branch in determining
Headquarter 'z Corporate data requirements.

., Frovide input to policv.
L. Implement corporate data madel.

7. Determine and maintain a4 record of ralationships
among databases.

2. Gevelop corporate data dictionary,
P, Monitor quality and inteqgqrit. o+ data.
10, Function as technical DA ewpert.

{l. Establich documentatian standardes for database
systems.

12. Conduct formal DA trainina.

1%. Evaluate various automated toonls for 0a
dJevel opment.,

13, Serve as principle consultant on vatabase desian
projects and audit Krails,




From the above lists, it can readilvy be seen that SUF-0414
has a good idea of what it wants to accomplish but must rel s
heavily on FMS0O to do so. What remains to he ceen is how
much top management support SUF-G414 will be given, The
nevt step for NAVSUFR s Data Rdministration Branch 1s to
develnp'the NAVSUF DA Directive to outline all

responsibilities and establish 1ts corporate policy.

E. DATA ADMINISTRATION AND VYERTICAL INTEGRATION

Une of the geoals foarmulated by NAVEUP in its strateqic
plan 15 to "Develop databases which support the single
vpdate of related data and provide the required views of
that data to all levels of the work force' [Ref 161. To
achieve that goal requires the integration of NAVSLF s
information svetems both vertically and horizontally. In
relation to the three information svetems discussed. SUADFS
FEnL-TIME, UADFS-3F and UICF, vertical 1ntegration i1mwolwas
transferring information from one zystem to another., 1e..
tram ship to stock point.  Horizontal intearation involves

passing 1ntormation from orgamization o organiration on the

zame level, ie.. ftron stock point to astock point,
Integration of 1rtormation svstems requires compabible

Fardware and software and well-developed Jdata hases,  NAVsLR
has addressed the problem of hardware and satftware

compatibility and inciuded those vequarenants in Lhe

Fp@cidicationa for the GFAR zuaben acquisityon, [ndeed, the




technology to allow communication between the three systems

erists today. Ad

ditionally,

at the completion of the SFLICE

project, the capability for UADFS-SF zsystems to communicate

through the DDN w

syastems cannot ov

ill be achieved.

ercome weaknesses 1n

However ,

compatible

data arganization.

How valuable is having integrated information systems 1+ the

4
neaded data does not exist, or ro one knows whether the data

is available or n

oct, ar if contlicting data exists, ar 1§

etfective controls over the use of the data are lacking?

The above weaknesses exist in most organizations’

information svstems and are the primary foous of data

administiratiaon.

MAVSUF headqgquarters has a definite problem with

integrating 1ts t
overall ADF enuir
af Nolan's cyole:s
ihese twd stages
applilications vice
and managemaent. of
Sestems wbtililzed
SLAQDFS REAL-TIME
LHICFP RESYSTEMIZAT
Applicatians, Th
attempt At ws1ng
managemant system

Fdes' s BLIF g thesreato

it

. et e e et e
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hree information sy

it
]

because 1ts

anmeant has naver existed in stages 4 and 35

Integration and Data Administration,

are characterized by

t
Y
3
i

infarmation sys
data bases. =11l o+

file structures hase

has retailned 1ts eaedundant

integratiaon of

and by the development

JARVGBUF T s previous

applications,

File struchures,

ION 18 being designed arcund i1ts current

e radesign of UARDFS-SF i1s MNaVSLF < +1vst

modern database structures snd databiase

& as wall a

ifi

-

hil
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styructuring sppnlications,

Fe nAaving ta ogoye through tuo phases o
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catch up to today’ s technology. This 1 primarily due ta
the requirement for NAVSUF to keep 1ts ariginal systems
throughout the periad that comparable organizations were
inplemneEnting data base systems. Another negative factor 13
the decentralized environment 1n which the NA&VLEUF syatems
have evolved., For two decades, the coordination of the

three zystems at the ship, stock point, and ILCF level was a

Ul

low priority at headguarters.

In an effort to support the goal of integrated
information svetems, NAVSIUF s strategic plan reqgquires the
eatablishment af a formal SPAR/ICF RESQLICTATION/SUADFS

application warking group to identity and justify

integration opportunities, Although it inittially restrices
the concept of integration to the three current systems and

Ehely current applications, it 13 & beginning. For this

it

integration team be effective, 1t should be relativelv

tndependent of the management hierzarahy in order to avolrd
the oower struggles of @ach of the current systems and to
ascaps the vrisk aversion attitude of corporate headguarters,
The accessibility of data creates a multitude of guestions
regarding NAVSUF’ e traditicnal support structure, The
business of providing supply suppoart tao the apsrating units
af the Mavy remains the same. Howewver . NaVELIF skould talbe
advantage of technological advances, look ab the current

Aantomated applications andg fanecbicns . and ask whether b can

e ddome bettar with new btachnol ooy, S pnstance, 1E WA 3R
[}
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has access to the worldwide inventory of parts,., does it need
to submit a referrvral to the cleosest stock point 1§ it is
not carried there? Why not refer the requisition to the

- stock poirmt or activity that has the part available and

avald the additional referral to the ICF? In a segreqgated

intormation organization, the answer would be because that

I3
v

function does not exist at the shiphoard level. It is the

I

[}

F's responsibility. Finding the optimum scolution ta
gquestions created by the nmew avalilability of data will he
difficult at best,. It requires a total rethinking of the
processes.

Many of the questions that the integration team will
address should have bheen answered prior to the beginning of
the WICF RESYSTEMIZATION project or at least the Infoarmation
Engineering portion of the S3FAR project. A&An ewample 1 the
interfaces needed bketween the threa cwrrent svstems. That
gquidance =hould have ariginated from headquarters as part of
a top-~down planning technigue of the strategilo requirenents

phase, The redesign team at FMED used a bottaom-up appeoach

t define the probable 1nterfaces. No decision has been
made about whether all fthe i1nterfaces are correct and
complete. In the meantime, FM3DQ is Deginrming ta feel the
pressure of command dictated completion dates.

The obiectives of Data Administration zupport the goal

O integrated 1nforeation svstems,  Data 13 the sost

pmpartant Companent af information svshems, The bes 13




knowing what data exists and where it is located. The
functions of the DA include developing and maintaining a
data dictionary which can answer gqueries regarding
infarmation resources. Far instance, 1+ NAVSUF needed to
know the data entities and applications containing standard
MILSTRIF requisition information such as QUANTITY~-ON-QRDER,
the Dat; Administrator should be able to respond with
information detailing the fact that OUANTITY-ON-ORDER is
represented by six different variable names in 23 different
programs and be able to list them. Data dictionary
information is extremely valuable in svstems integration.
Therefore, the integration team should study the overall
Data Administration organization at NAVSUF to help
understand the complexities of structuring data to

facilitate svstem interfaces. NAVEUF may have begun it

m

it

Data Administration program too late to play out it
complete role in the information enginsering project for
SFAR.  However, NAVBUF iz not just 1n the business of supply
zupport: 1t is also invelved in retaill operations,
npetroleum, household goods shipments and many other
information—-dependent functions. The establishment of
effective integrated systems in one area may Dave tha way

ror additional i1mprovements in ather information svetems.
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F. FROBLEMS WITH DATA ADMINISTRATION AT NAVSUF

The establishment of the data administration function at
MNAVSUF is now at a crossroads. The definition of goals and
cbjectives for DA are relatively complete. Implementation
aof those objectives and achieving the geoals will not be as
2asy. Top management at headguarters must dedicate support
and make a decision regarding the scope of the DA function
to give the Data Administration Branch the power 1t needs to
fulfill its responsibilities. SUFP-0414 has encountered many
of the same problems in establishing the data administration
tunction as its counterparts in other large corporations,
Amang those are lack of esxpertise and resistance to change.
Qther problems such as the budget constraints for the DA
evolution are unigque to a military or government
environment. The following is a list of factors that are
currently bindering the proper development and etfectiveness
of the data administration functicn at NAVSUF:

1. Incaomplete staffing of DA Branch: The cuwrreant
plan allocates three positions in SUF-0G414, (nlw
one position remained filled for the past 10
months and it 1s now vacant, Recruitment does not
seem to be a top prioritv.

2. Limited ADF bhackground of staff: The one sta¥¥
member previocusly emnploved devoted the majority of
her time getting uvp to speed on ADFP terminology
and database technigues. This has resulted in a
lack of credibility with the principal plavers at
FM20O and the information systems sponsors at

NAVSLIF,

F. The DA Bramch’s location in NAVSUFR™S
arganizational structuwe 16 Lo low to solicit

[
.

e
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cooperation from information systems sponsors:
SUP-Q0414 is competing against the +tirmly
entrenched support structures of the three current
information systems. DA objectives which require
a rethinking of application functions are
unachievahle 1n the current structure without
power struggles.,

4. Attempting to establish a DA environment in a
decentralized ADF environment: NAVSUF
headquarters has no control over the data or the
applications development of its information
systems. Data is processed around the world while
the design and development of the three
infarmation svstems is accomplished by two
separate activities. Implementing data standards
will be mnore difficult than i+ NAVSUF functicned
under a centralized ADF concept.

]

. #Attempting to implement DA functions in time to
determine data needs for SUADFS REAL-TIME/ SFARS
UICF interface: If data administration is to
effectivaly support the information engineering
concept, data needs and interfaces must be
determined prior to system design. QUF-0414 is
way behind the power curve regarding the current
development of informaticon systems. The needs of
the three projects may be dictating the DA efforts
instead of the true needs o+ the corpoaration.

o

. Corporate inexperience with database management:
Data administration functions evolved from
database administration. It 1= ditficult to
determine long range and overall data needs
withaout experience with designing and aperating
specific databases,

Data administration conflicts with the traditional
organizational philosophy of NAVSUW: Hzadauarters
18 uncomfortable with the concept of DA because it
is historically a reactive or rishk aversion
centered organization. The lack ot ADF oriented
personnel at headquarters restricts the knowleadge
of information engineering and the value of
well-integrated. data.

o

Current time schedule for achieving DA functions
waits too long before tangihle bene+its are
Aachieved: AN organization such az MAVEUR needs to
see tangible benefits in order to justify the
espense of the A function, [n the government,

h
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this is especially a problem due to the budget
process and current deticit spending concerns.

The above problems are by no means fatal to the data
administration function. However. collectively they
critically restrict the evolution of the DA function at
NAVEUF ., I¥f NAVSWUF is serious about providing integrated
data thpoughout its organization, then it must dedicate top
management resouwrces to solve these problems. SUF~0414 has

identified the needed tasks. However, no real authority

evists to ensure they are performed.




V. CONCLUSIONS

The world of information systems design has undergone a
remarkable change since NAVSUF first implemented SUADFS,
UADFS-5F and UWICF. Unlike many corparations which have
implemented database systems, MNAVEUF is not afforded the
opportuntity to make an =asy transition from the application
centered projects to the concept of information engineering
and integrated systems. Data Administration 15 cne
management furction that can allow NAVSUF to eventually
catch up with its information needs 1if it 1s given enough
support.

The UADFS-SF redesign effort will be the key to NAVSUF
having integrated information systems. SUADFE REAL-TIME and
UICF have already been committed to application-dependent
file structures., UADFS-5F will be the prime interface
vehicle for the integration of data. The FMI0D UADFS-GF
Fedesign Team has taken the lead in perforaing the strategic
regquirements function of information enginesring. It must
ne completed prior to the design of the logical detabass
structure. NAVSUF should respond as saon as poszible to
their gueries regarding the desired functional activitiss of
LIKDPS-5F,

Aeide ferom providing token input regarding naming
ztandards, the MNOVEUF Data Administration Branch has been

inef+ective 1n assisting the 1ntormation engineering
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project. Its obviocus weakness has been in staffing. Now
that the geals and cobjectives for data administration have
been delineated, NAVSUF should decide what 1t is going to do
with 1ts arganization. DA cannot eveolve effectively asz it
ig currently located and manned. I+ a true IE effort is
envisioned, it should be moved up the NAVEUF organization to
elither ;he SUF-0GX or SUF-04 level to give it the full
“top-down" zsupport it reguires. Otherwise it should be
moved to FMS0D where the knowledge of database management and
design resides and where it can realize its objectives
relating to integrated data design. Then, atter tanqgible
benefits become evident, consideration can be given to
expanding the scope of DA and migrating it to headquarters
tar higher level administrative purposes.

The UADFS-SF redesign project is not a true, top-down
information engineering project. Nevertheless, mnany of the

issues the FM30 team is addressing are top management

£

L Rsues, This results in the egquivalent of a "middle aut"

appraach to (E which makes the development ot a carpoarate

data dictionary exceedingly difficult, The NAVAL SECURITY
GROUF for example required six months just to standardize
300 names for a corporate dictionary., UADPS-5F 12 much saaore
involved, With the current time restrictions placed on the
redaesign effort, cerious consideration should be given to
developing a dictionary which 1 much asmaller in scope and

which facilitatese the transition to a data-oriented

...'
. . . F T T T W el i e me el el ml s w
F T P T A S S P AL SO R LA e e et e e T e e e L .
. - - - . - - . - - . » . . - . .. . - - - . - - - - - » . - - - - -~ N
e e T T e e e e e e e e R s e e e T R R
RN (R T AR RAC LA . AR ORI - . PV AY) - . LA

. .

AN YA
T T e e

»




(A dine gra BB i Srl S M . ghde e PSPl . N v (e al Rl . L EalRc ol LEfIC et i il el S g

UADFS-SP., If this is successful, then a concept known as
selective retrofitting can be used to incorporate new
applicat;ons as they arise and evolve towards a
compreheﬁsive; integrated corporate dictionary.
Today, there is a critical need to inteqrate information
systems within NAVSUF. Information needs throughout the
organiz;tian have increased tremendously. The capability to
have an integrated svetem exists, if NAVSUF can gain control
of the data. SUADFS Real-Time, SFAR, and UICF
RESYSTEMIZATION began at different times and are in
- different stages of development. For NAVSUF to properly
inteqrate those syvstems to allow worldwide access to data at
all three levels of the lagistic chain, it will have tao +free
data design from applications. AN effective data

A administration aorganization 18 needed to ensure the data

. requirements of the aoverall corporation are satistied.
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